Osteotropic Peptide that differentiates functional domains of the skeleton.
HPMA copolymer-d-aspartic acid octapeptide (D-Asp8) conjugates have been found to target the entire skeleton after systemic administration. In a recent study using the ovariectomized rat model of osteoporosis, we surprisingly discovered that D-Asp8 would favorably recognize resorption sites in skeletal tissues, while another bone-targeting moiety, alendronate (ALN), directs the delivery system to both formation and resorption sites. Atomic force microscopy (AFM) analyses reveal that ALN has a stronger binding force to hydroxyapatite (HA) than D-Asp8. In vitro HA binding studies indicate that D-Asp8 is more sensitive to change of HA crystallinity than ALN. Because the bone apatite in the newly formed bone (formation sites) usually has lower crystallinity than the resorption sites (mainly mature bone), we believe that the favorable recognition of D-Asp8 to the bone resorption sites could be attributed to its relatively weak binding to apatite, when compared to bisphosphonates, and the different levels of crystallinity of bone apatite at different functional domains of the skeleton.